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Major Tasks

Construct a well-designed and coordinated MJO hindcast experiment }
(ISVHE)

Assess the predictability and prediction skill of the MJO and related N.
American impacts

Examine the sensitivity of the prediction skill to initialization and |
parameterization with the multi-model framework 1

Develop an MME technique suitable for MJO prediction and assess
improvements in MJO prediction skill

Collaborate with MJO forecast activity at CPC to deliver an MME
methodology suitable for operational MME implementation at NCEP

000000

Using historical data combined with MME, develop composite response
of the N. American weather/climate to the life-cycle of the MJO.




Results and Accomplishments during Year 1

ISV hindcast experiment (ISVHE) 1

Impact of initial condition on ISV prediction l

Bimodal representation of the Tropical ISO l

MJO modulation on 2009/10 winter US snowstorms

A metrics for boreal summer ISO and teleconnection

0060606




@ ISVHE Objectives RVH

& Better understand physical basis for intraseasonal prediction.

& Estimate potential and practical predictability of ISO in a multi-
model frame work.

® Developing optimal strategies for multi-model ensemble (MME)

ISO prediction system, including effective initialization schemes and quantification
of the MME's ISO prediction skills with forecast metrics under operational conditions.

& Identify model deficiencies and suggest ways to improve models’
convective and other physical parameterizations.

® Revealing new physical mechanisms associated with ISV that cannot be
obtained from analyses of a single model.

& Study I1SO’s modulation of extreme hydrological events and its
contribution to seasonal and interannual climate variation.
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ISVHE MODELS

Intraseasonal Variability Hindcast Experiment

The ISVHE is a coordinated multi-institutional ISV hindcast experiment supported by APCC, NOAA CTB,
CLIVAR/AAMP & MJO WG, NOAA CTB, and AMY.
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http://www.usclivar.org/

Evaluation of Control Runs

Variance of 20-100-day Bandpass Filtered
Precipitation
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@ Evaluation on Control Runs

Pattern Correlation Coefficient and Normalized Root Mean Square
Error for Mean Precipitation and 20-100-day Variance (30S-30N)
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£
a Evaluation on Control Runs
20-100-Day U850, U200 and OLR along the equator (15°S-15°N)
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Correlation Coefficient

@ The MME and Individual ModelSKillE¥6r MJO
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Initial Condition: 15t day of each month from Oct to March

MME1: Simple composite with all models

MMEB?2: Simple composite using the best two models
MMEB3: Simple composite using the best three models



MJO Skill depends.on"ENSO phase
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Taking into account IAV anomaly, the practical TCC skill for the RMM1 and 2 extends about 5 to
10 days depends on model. The improvement is remarkable for the RMML1.
The skill in La Nina years is better than El Nino years in most models.



Impact of |I‘Iltlal Condttton -on“ISO Prediction
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Buimodal Representation.ofsthe*Troptcal ISO
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MJO Modulation on 2009/10-Winter Snowstorm
in the US
C-E Pac OLR

(a) OLR (5S—5N) (b) OLR (c) OLR (15—25N)
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Fig: Time-Longitude Hovmodller diagrams of intraseasonal (contour) and total (shading) OLR over (a) tropics (5°S-5°N) and (c) subtropics (15°—
25°N). (b) central tropical Pacific (170-140W. 5S-5N) from 1 December 2009 to 28 Februarv 2010.




G A Metrics for Boreal summermonsoon ISO
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G BSISO Teleconnection

(a) BSISO—teleconnection ISM
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® The ISVHE has been accomplished to better understand the physical
basis for prediction and determine predictability of ISO.

® Ten models’ hindcast for ISO have been collected.

® Using the best three models’ MME, ACC skill for RMM1 and RMM2
reaches 0.5 at 27-day forecast lead.

® An improve the initial conditions extends skillful rainfall prediction by 2-4
days and U850 prediction by 5-10 days.

® The Bimodal representation of ISO accounts for more fractional variance
than without considering seasonality.

® During the winter of 2009/10, a number of record-breaking snowfall
events registered in the eastern US are shown to have been modulated
by pulsation of tropical MJO through atmospheric teleconnection.

® A new MISO index was designed to represent larger fractional variance
over the Asian monsoon region, and the reconstructed life cycle captures
more realistic features of the observed phenomenon.

® The robust intraseasonal coupled modes between the tropics and
extratropics during boreal summer is being investigated.
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Thank you for questions
and comments
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Statistical Predictions — WH Lagoged Linear Regression

Frediction of MJ0—associated anomalies using lagged linear regression
Predictors are RMM1 and RMMZ2 on 7 Apr 2009
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Dynamical Predictions — GEFS

Yellow Lines — 20 Individual Members
Green Line — Ensemble Mean

[RMMI1, RMM2] 15-day forecast for 19Jan2009 to 02Feb2009
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Air-Sea Coupling Extends the Predictability
of Monsoon Intraseasonal Oscillation

The signal and error for all selected ISO events over [10S—30N, 60E—160E
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@ Impact of Initial Condition-on*ISO"Prediction

(a) ACC of UB50 over Southeast Asia [10N—30N,60E—120E]
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(b) ACC of Precipitation over Southeast Asia [10N—30N,60E—120E]
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Forecast by UH_HCM in 2004-2008 summer seasons initialized with the original NCEP_R2 (red

solid), spatial-smoothed NCEP_R2 (green solid lines), doubled ISO signals in the NCEP_R2 (black
solid), and doubled ISO signals in the ERA_Interim (dash solid lines).
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ISVHE Models

One-Tier System

e Control | ISOHindcast |
Run Period Ens No Initial Condition
- (ITA%%MMAziBS o CMIP (100yrs) ~ 1980-2006 10 The first day of every month

CMCC
CMCC (ECHAMS5+OPAS.2) CMIP (20yrs) 1989-2008 5 Every 10 days
ECMWEF (IFS+HOPE) CMIP(11yrs) 1989-2008 15 The first day of every month

GFDL CM2 (AM2/LM2+MOM4) CMIP (50yrs) 1982-2008 10 The first day of every month

NVARN JmA coem CMIP (20yrs) ~ 1989-2008 6 Every 15 days
INCEPICPE CFs (GFS+MOM3) CMIP 100yrs ~ 1981-2008 5 Every 10 days
CFS with RAS scheme  CMIP (13yrs) 1981-2008 3 The first day of each month
SNU CM
SNU (SNUAGCM+MOMS3) CMIP (20yrs) 1989-2008 1 Every 10 days
UH/IPRC UH HCM CMIP (20yrs) 1994-2008 6 The first day of every month

Two-Tier System

M d | Control |SO HindcaSt
ode : . .
Run Period Ens No Initial Condition

IEWBRI cwBAGCM AMIP (25yrs) 1981-2005 10 Every 10 days

WIRD/IECTI GEM AMIP (21yrs)  1985-2008 10 Every 10 days




@ Impact of Initial Condition-on*ISO"Prediction

ACC

Averaged Prediction Skills of 2008 Summer Monsoon

over Global Tropics (30°S-30°N)

(a) ACC of Rainfall over Global Tropics
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